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(57) Pecfiepar: 

HaoepereHne othocmtca k M©flwi4MHCK0i^ 
TexHMKe M MOKer 6biTb HcnonbsoeaHO b 
croMaTOJioruM npn neMeHMH Kapweca m 
nporeaMpoeaHMii 3y6oB. OcHOBHbiM 
HeAocTBTKOM MSBecTHbix cnoco6oB o6pa6oTKii 
TBepAhTX TKaHCM ay6a naaepHhiw nanyMeHMeM m 
ycrpoAcTB, peajikiayiou^Mx 3t\a cnooo6bi. 
flBJinercfl sbrcoKan onacHocTb HaHeceHun 
/laaepHoPi TpasMbi nai^neHry. S^Aa^ei^. Ha 
peiuGHMe KOTopoi^ HanpaBneHo sansnsieMoe 
M3o6peTeHMe. nanfieTCfl cHH)KeHMe onacHOCTM 
HaHeceHMH nau^oHTy jiasepHofi rpaBMbt 3a (Mer 
o6ecneHeHM5i bo3mo>khoctm onpeAe/ieHMfl Tvina 
o6pa6aTb>BaeMOM TKaHki. VicasaHHan saA^na 
AOCTMraercn tcm. mto b cnoco6e o6pa6orKM 
TBepAboc TKaHeS) 3y6a naaepHUM nanyMeHMeu. 
BKnioMaiotueM BosAsi^cTBiie Ha TKaHii 3y6a 
jiaaepHoro HMnynbca, pervicTpMpyioT 
MHTeHCMBHOcrb MMfiyjibca cBeroBoro HajiyneHMn 

npOAVKTOB OCpaGOTKM TKaHM, no nMKOBOMy 

SHaHeHMto KOToporo onpeAeniiiOT thr 
o6pa6aTbiBaeMo() TicaHM. VxaaaHHaR aaAiBMa 
TaioKe AOCTMraercfl reM. mto ycTpoficrBO Ann 
o6pa6oTKM TBepAbDC TKanef) 3y6a jiaaepHbiM 
ManyMBHiieM, cx)GTonu^ee m3 ncx:tneAQBarenbHO 
pacnojiOHceHHbix BAonb onTn^ecKOfl ocm 
MMny/ibCHoro naaepa, a raioice cpeflCTBa 
AOCTaBKM M cpoKycvipoBKM jiasepHoro nanyMehkiR. 

CQAep>KMT 0OTOnpMeMHHK. BXOA KOTOpOTO 
OnTKHeCKH C0np5l}KeH C CjDOKanbHOM nnOCKOCTbK) 

c|x>KyaipyiotMen cMcreMbi. ki nsMepMrejib 
aunnviTyAbi anetcrpuHecKHX MMnynbooB. bxoa 
KOToporo 3neKrpmecm conpfi>KeH c BbOcoAOM 
ct)OTonpMeMHiiKa. a BbixoA 3neicrpi<iHecKH 
conpfl}KeH CO bxoaqm ycrpo^cTBa viH/VAKaufAvi, 
npMM6M ctx>ronpvieMHkiK ycraHOBnen TaKMM 
o6pa3QM, MTO HanpaaneHne ero MaKCkiManbHOi^ 
HyBCTBMTeribHocTM cocTaBTifleT c HanpaBneHMOM ■ 
OHTiiMecKOi!! OCM HB BbixoAB ctx)Kyciipyiou4ej) 



CMcreMbi yrna ajibcpa. yAOBnerBopflwu^wft 

ycnoBMio a >arcl(Cl/20, tab D - cBeiOBOt^ 

AMaweip BbocoAHoro okhb (JxjKycupyioiueM 

cMcreMbt. a f - ee (JxMcycHoe paccioBHue. 2 c. 

M 4 3.n.4)., 5 MJ1, 
o.e. 
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(54) METHOD OF TREATMENT OF TOOTH HARD TISSUES BY LASER RADIATION AND DEVICE FOR ITS 
REALIZATION 

(57) Abstract: 

FIELD: medical equipment, applicable In 
stomatology at treatment of caries and 
dental prosthetics. SUBSTANCE: the method 
consists in action of laser pulse on the 
tooth tissue, pulse intensity of light 
radiation of tissue treatment products is 
detected, and the type of tissue to t^e 
treated is determined according to the pulse 
peak amplitude. The device uses a pulsed 
laser and means for delivery and focusing of 
laser radiation arranged in succession in 
the optical axis, photodetector whose, input 
is optically integrated with the focusing 
system focal plane, and an electric pulse 
amplitude meter, whose input is electrically 
coupled to the photodetector output, and the 
output is electrically coupled to the 
display unit input; the photodetector is 
Installed In such a nnanner that the 
direction of Its maximum sensitivity makes 
up angle alfa with the direction of the 
optical axis at the output of the focusing 
system; this angle satisfies condition 
alfa >arctg(ty2f), where D - dear aperture 
of the focusing system output window, and 
f-its focal length. EFFECT: reduced danger 
of laser injury to patient. 6 cl, 5 dwg 
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M3o6peTeHvie othocmtca k MeflwmiHCKoft 
rexHHKe h MOHcer 6biTb kicnojibsoeaHO b 
croMarojiori^M. 

MaeecTeH Gnoco6 y/^eHHn HaMajibHbix 
Kapii03Hbtx noBpex^aeHMj^ m/mjih KaMHef) ^6a 
(naieHT USA 4521194. A 61 C 05/00, npnopwrer 
22.12.83). BKHiOHaioLi^Mii o6pa6oTKy raepAbix 
TKaHeiH 3y6a idMnyjibCHbiM naaepHUM 
ManyneHtieM. Ochobhum HeAOcrarKOM AaHHoro 
cnoco6a nan^iercn Bbiooicasi onacHOCTb 
HaHeceHMfl jiaaepHoPi TpaBMu npM o6pa6oTKe 
TBepAbtx TKaHOM 3y6a. 

HaMGonee 6m3mM no TexHMHecKo£4 
cyinHocTw n npHH^TbiM 3a npoTomn nonneTCji 
cnoco6 neHeHMfl Heocno>KHeHHoro xapvieca 
(a.cCCCP N 1593669. A 61 C 5/00. npnopHTer 
14.11.85. ony6n 23.09.90 BM N 35). 
BKniOHaiomMM o6pa6oTKy TBepAwx TKaHew 3y6a 
naaepHbiM MajiyMeHMeM c AnnHoi^ bojihu 2.94 

MKM, AHMTeJlbHOCTblO MMnyjlbGOB 100 500 MKC, 
M01iiH0CTbK3 0,5 1,0 AXC^MMn, njlOTHOCTblO 

M014H0CTM 2«10*±3«10 BT/ciyi2, vacroroR 1 Tq. 
3Kcno3iiL^*ie(^ 3-30 c. Ochobhum HeAOcraTKOM 
npOTOTwna ^tanneTCfl onacHocib HaHeceHMfi 
naaepHOi^ rpasMbt npM o6pa6oTKe TicaHeff 3y6a. 
cBflsaHHaw c oTcyrcTBweM a npoTorwne 
npoL^eflypbi onpefle/ieHMfl tuna 
o6pa6aTbiBaeMOM TKaHH. 

M3BecTHO ycrpoHcTBo Ann o6pa6oTKM 
TBepAHX TKBHeM 3y6a msepHbiw MsnyneHneM 
(naieHT WO 89/08432. A 61 C 5/00, npnopmeT 
10.03.89). BioiKMatotuee nocneAOBarenbHO 
pacnonoxceHHbie BAonb onTMMecxof) ocm 
MMnyiibCHbiSt naaep vi cpeACTBO aoctsbioi 
M3nyMeHi4Si k 3y6y b bma^ onrvmecKoro sonoKHa. 
OcHOBHbiM HeAQcraTKOM AaHHoro ycrpoC^CTBa 
nannercn BbicoKan onacHOcrb HaHeceHMn 
jia3epHoi4 TpaBMbi npwi o6pa6oTKe TBepAbix 
TKaHeft 3y6a. 

HauOonee Cnmmu no rexHimecKoA 

CymHOCTM \A npMHRTblM 33 npoTOTVin nBHReTCfl 

ycrpoi^iCTBo Ann oepaOoTKH reepAMX TKaHeft 
3y6a jiasepHbiM ^anyMeHneM (nareHT WO 
90/01907. A 61 C 5/00. npMopmeT 25.08.89). 
CQAep3Kaii;ee nocneAOBaTefibHo 
pacnonoKeHHbie BAonb onTimecKoi^ ocm 
MMnynbCHbiil naaep, a raioKe cpeACTBO AOcraBKM 
M 4)OKycMpo8KM JiasepHOTO kianyseHMn, 
BXTiioMaioiuee orpesoK onrimecKoro BonoKHa, 
BXOA KOToporo onTMHecKM conpnxceH c bbixoapm 
iiaaepa. m cpoKycMpyioui^ero CMcreMy. bxoa 
KOTopoC^ onTMHecKn oonpn}KeH c buxoaom 
onTMMecKoro BonoKHa, a buxqa nBH^eTcn 
BbDCOAOM ycrpoftCTBa. OcHOBHbiM HeApcraTKOM 
npoTOTuna nanneTCfl onacHocrb HaHeceHMfl 
na3epHoi^ rpasMbi npti o6pa6oTKe TKaHeM ayda, 
C6si3aHHasi c oTcyrcTBMeM b npoToryine cvicreMbi 
onpeAaneHtm TMna o6pa6aTbiBaeMOM TKaHM. 

SaA^Mei;!, Ha petueHMe KDTOpo£) HanpaaneHO 
aasiBnneMoe ti306pereHMe. nannercn CHM>KeHMe 
onacHOCTM HaHeceHkin nai^vieHTy JiaaepHofi 
TpaBMbi 3a cMeT o6ecneHeHiin bo3mo}khoctm 
onpoaeneHHn Ttina o6pa6aTbi8aeMOH tiohh. 

VicasaHHan 3aA3^a AQCTMraeTcn Teu. mto b 
cnoco6e o6pa6oTKii TBepAbix TicaHeii 3y6a 
iiasepHbiM lismy^eHMeM, BKnK>Maiou^eM 
B03A^AcTBMe Ha TKBHM 3y6a JiasepHoro 
MMnynbca. perHcrpiipyioT nm-eHCMBHOCTb 
MMnynbca caeTosoro ManyqeHMfl npoAyiCTOB 
o6pa6oTKti TKaHM, no n^KOBOMy aHaHeHkiio 
KOTopcC) onpeAenflioT TMn 06pa6aTbiBaeM0(4 

TKaHM. Ann nOBblLUeHMfl AOCTOBepHOCTM 

onpeA^neHMR Ttina o6pa6aTbiBaeMOi^ TKaHM 

HHTBHCMBHOCTb yKa3aHHOrO CBeTOBOPO 

ManyMeHiifl peri/iCTpupyioT a cneKTpanbHOM 



AwanasoHe 350 500 hm. C toR >Ke i\enM 

OAHOBpeMeHHO C peTHCTpaUdei) HHTeHCllBHOCTM 

MMnynbca c&eTOBoro MsnyMeHun HaMapnioT 
BpeMeHHyio aaAepjKKy hA&m/ naaepHbiM m 
CBeroBbiM MMny/ibcaMii. no senrnme KOTopoA 

^ yTONHfljoT Twn o6pa6aTbiBaeMow TKaHW. 

VxasaHHan saAB'^a raKxe APCTMrasTcn Teu, 
^To ycTpoiScTBO Anfl o6pa6oTKM TsepAbix TKaHeft 
3y6a nasepHbiM MdnyneHtieM. cocro^iti^ee m3 
nocneAoeaTenbHO pacnonoiiceHHbix Bycpnb 
onTHHecKoH ocM HMnyjibCHoro Jiasepa. a TaK>Ke 
cp^cTBa AQCTaBKM \A c|)0KyciipoBKM naaepHoro 
MsnyHeHMn. coaqp^vit ct>oTonpiieMHViK, bxoa 
KOToporo onTHHecKM conpfl)KeH c ct^xanbHOfl 
nnocKocTbto ct>OKycMpyK)iiie(^ cHCTeMU. m 
M3MepMTenb aMnn^ryAbi anenrpMHecKHX 

75 MiwiynbcoB. BXQA KOToporo aneKTpuMecKM 
conp^Ken c BbapAOM ctx)TonpMeMHMKa. a buxqa 
sneKTpMHecKM oonp5VKeH oo bxoaom ycrpoiteTBa 
MHAHKauMH, npMMeM ct)OTonpMeMHMK ycTaHoanen 
TaKMM o6pa30M, MTO HanpaBneHMO ero 

MaKCMManbHOM HyBCTBMTenbHOCTM OOCTaBHRBT C 

20 HanpaaneHvieM onTvmecKOf^ och Ha BbixoAe 
ct>0KycMpytoii4e£^ CHCTeMbi yron anbcpa. 
yAOBneTBopmou^H^ ycnoBtiiO a > arctg(D^2f). 
rflj& D caeTOBOi) A^aMeTp BbocQAHoro oKHa 
cj)0KycHpyK)U4ef4 ckicTeMbi, a f ee (|)OKycHoe 
paocT05iHMe. noBbimeHMfl AOOTOBepHOCTH 
onpeAeneHwn Twna o6pa6aTbiBaeMoR TKaHH 
bxoa c}50TonpneMHMKa OnTMHeCKM OOnpJDKBH c 
c|}0KanbHof4 nnocKDCTbio 4}OKyci4pyK>iue£;) 
cMCTeMbi Mepea cneKrpanbHbivi ct)i^bTp c 
nonocoft nponycKaHMJi 350 500 hm. C toK Mce 
4einbio ycTpoRcTBO AononHMTenbHO cofliepjKMT 
ctx>Topen4CTpaTop h 6xiok HSMepeHuin 
BpeM8HHbix MHTerpanoB. npHMeM bxoa 
(pOTopemcTpaTopa onTHHecKH conp^DKeH c 
BbocQAOM naaepa. a BbixoA dnoKTpHMecKVi 
conpwKeH CO oahmm H3 bxoaqb 6ji0Ka 

35 H3MepeHI15l BpeMeHHblX VIHTepBaJIOB. BTOPOM 
bxoa KOToporo 3JieKTpi/IMeCKM conpH>KeH c 
BblXOAOM Ct)OTOnpMeMHMKa. a BblXOA 

sneKTpHMecKM conpn^KBH co bxoaom ycrpoflcTaa 

MHAMKai^MM. 

Ha 4jiir. 1 npeACiaBJieHbi; (a) HMnynbc 
40 cBeTOBoro MsnyneHnq npoAVKTOB obpaSoTKn, 
B03HMKaK}ii;H^ npM nasepHOM paspyiueHkiH 
AeHTMHa, (6) MMnynbc ceeTOSoro nsnyMeHUfl 

npOAVKTOB 06pa60TKH, BOSHUKaiOlMeM npM 

jiasepHOM paspyiueHiiM ^Manv^, (b) 
cneiapanbHafl saancuMOCTb OTHomeHHfl 
MMnynbcoB cBeroBoro nsnyHeHMfl npoqyKTOB 
o6pa6oTKii. B03HMKaiou^ npvi nasepHOM 
paapyiueHKiH A^HTHHa v\ 3Manti; Ha 4>Hr.2 

Bp6M6HHbte Ai^drpaMMbi: (a) HMreMCHBHOCTH 
jiasepHoro MMnyjibca, (6) nnoTHocTH 3HeprnM 
^ jia3epHoro HSjiyMeHH^, naAaK)ti;ero na 
o6pa6aTbiBaeMyio noBepXHOCTb. a TaK?Ke 

MHTeHCMBHOCTH MMnyHbCOB CBeTOBOFO 

MariyMeHMSi npoAyKTOs o6pa6orKM. BOSHMKaioini/ix 
npM paspyiueHMn AeHTuna (a) m awanw (r); na 
(jDwr. 3 cxeMa ycTpoC^CTBa no n. 4 cJxDpMyjibi 

55 ki3o6peTeHMn Ann pea/iMsai^Mki cnoco6a no n.1 
ctwpMynw; na t^vir. 4 cxewa ycTpoWcTBa no n. 5 
cixDpMynbi MSoGpeTeHun Ann peanH3aL4MH 
cnocoSa no n.2 cfrapwynbi; na cjjur 5 cxewa 
ycTpoficTBa no n. 5 c|)opMynbi M3o6peTeHHfl Ann 
peannsauMM cnoco6a no n. 3 0opMynbi. 

^ Kax MSBecTHo. k tbspawm licaHWM 3y6a 
oTHOCMTcn 3Manb M AeHTMH. nopom 
paspymeHun amx TxaHeii naaepHbiM 
MsnyMeHneM pasnnMafOTC^ b HecKonbKO pas. 
npHHeM nopor paspyiueHUfl AenrnHa HM;Ke. ^eM 
nopor paspyiueHMn aMann. npn oOpaOoTxe 
TsepAbix TKaneM 3y6a jiasepHbiM H3nyMeHMeM na 
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o6pa6arbiBaeMoii noBepxHOcrw b bmammom 
AManaaoHe cneiapa BOSHMKaer cBeneHwe 
npoAYKTOB oCpaeoTKM B BMfle aposMOHHoro 
(|}aKejia, mto menasT HeBO3M0)KHbiM sMsyanbHbiM 
KOHTponb oocTOflHMa o6jiyMaeMoi^ noBepxHocTn 
TKaHM M onpeflqneHne ee mna. flpyrMMM 
cnoBawM. span He b coctowhmm onpeflennTb 
BoaflewcTsyeT naaepHoe wanyMeHMe Ha swanb 
WW AeHTMH HenocpeACTseHHO b npoi^ecce 
o5pa6oTKM. npM 3TOM npoi^eflypa naaepHoK 
o6pa6oTKH TBepAbDC TKawen 3y6a oonpwKSHa c 
onacHOCTbio naHeoeHUH Jiasepnoft Tpaeww 
AeHTMHa wm nyiibnbi a tom cnyMae. ecriM 
MMnyjibCHoe ManyneHiie naaepa c sHeprviei^ 
npeebiiuaeT nopor paapyujeHMR sMom nonaAser 

Ha AeHTMH. OCHOBHbIM (^aKTOpOM pMCKa 

flBnflercfl KomyaMsi tksmb^ MMnynbcoM ota?imm. 
B03Hi/iKaK)i4MM npn sHaMnrejibHOM npeBbitueHMH 
3HeprMM naaepHoro wany^eHMJi. ngA3ioiMero na 
06pa6aTbiBaeMyK> TicaHb, HaA sHaMeHweM nopora 
paspyiueHMn. PpoBeA^HHue aBTopauM 
3KcnepiiMeHTaiibHbte MccneAoeaHHR p&mMOB 
o6pa6oTKM TsepAbOC TKaHeR 3y6a /laaepHbiM 
iianyMeHMeM (G.BAItshuler. A.V.Belikov. 
A.V.ErofeiBV 'The damage of hard tooth 
tissues with lazer pulses of different 
duration". Prooeedang 4th Integnationa 
Conference on Laser Application in Life 
Science, 1992. p. 11 4) nosBonnfiM BWRBMTb 
npweMneMbiW c tomkm apeHMfl eeaonacHocTM 
npoL4eAypbt naaepnoi^ o6pa6oTKM 3y6a 
AManaaoH SHaMeHHi^ nnoTHOCTH OHepruM 
jiaaepHoro wanyHeHUfl. An« oManw AonycTWMWM 
flanfieTCfl AecflTMKparHoe npeBbimeHne 
nnoTHOCTM aHepniw jiaaepHoro KranyneHMfl naA 
noporoBbtM paapyiueHMeM. A"" At^em-MHa 
GeaonacHbitt A»«ina30H npwMepHO BABoe y>Ke 
(T.e. AonycTMMO nnujb nflTUKpatHoe 
npeabiuieHMe nnoTHocTH weprviM jiasepHoro 
nanyMeHMfl hsa noporoM). hto oC'flCHReTcn 

HenOCpeACTBeHHOM 6ilM30CTbl0 AeHTMHa K 

nyubne. 

iXn^i yMeHbiueHiifl onacHocrvi HaHeceHM5) 
TpaBMbi nauMeHTy npid o6pa6oTKe raepAboc 
iKBHeih 3y6a jiaaepHbiM kianyneHMeM asTopbi 
npeAnarawT MAeHrM4)wmflpoBarb run 
o6pa6aTbiBaeMOM XKam {3Manb. AEHTMH) no 
xapaKTepMcrMKaM MMnyjibcoB ceeTOBoro 
M3nyMeHM5» npoAyicroB oOpaOoTiw ncaHM. 
ABTopauM dKcnepMMeHTanbHO noicasaHO. mto 
HMKOBa^i (MaKCMManbHan) MHTencMBHOCTb 
MMnynbca caeTOBoro ManyHeHM^i npoAVKTOB 
o6pa6oTKM, B03HMKaioiMero npM paapyiueHMM 
A^HTMHa (cjiMr. la). cyu^ecTBeHHO (a necKonbico 
pas) oTnwMaercfl or nwKOBoM wHTeHCMBHOCTw 
MMnyjibca ceeToeoro wanyMeHMfl npoflyicTOB 
o6pa6oTKM, BOSHMKaiou^ero npM paapymeHi/iM 
3ManM (<t)Mr. 16). TaKWM oOpaaoM, BseAeHMe b 
onooo6 o6pa6cTKM TKanew 3y6a onepauHM 
pemcTpaqviM MHTeHCMBHocTH MMnyiibca 
CBeroBoro M3nyMeHM$i npoAyKToa oepa6oTiai, no 
nuiKOBOMy SHaMeHMK) KoropoC) mokho 
onpeAantfTb rm o6pa6aTbiBaeMOi^ TKaHM, Aaer 
BOSMOMHOCTb CHMNcaTb B cnyMao Heo6xoAMMCxnii 
3HeprMio nanyMeHMfl. He AonycKan HaHeceHMfi 
JiasepHoi) TpasMbi naufAeniy. 

ABTopaMM 3KcnepnMeHTanbH0 noKaaaHO 
TaioKe, MTO Han6onee cymecTBeHHoe paannHMe 
nuKOBbix MHTeHCMBHocrei^ MMnyjibcoo caeTOBoro 

MSnyMOHMJ? npOflyKTOB 06pa60TKM, B03HHKaiOlHHX 

npn paapymeHMM swann m ACHTMHa. 
Ha6nioAaeTCfl a cneiapanbHOM AwanaaoHe 350 
500 HM. Ha (piAt. 1b M3o6pa>KeH rpac})HK 
OTHoujeHMfl cneKTpoB cBeTOBoro Many Menu 
npOAyKTOB o6pa6oTKM fl/dHTma n dManvi. l/la 
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Mepie^a bhaho, mto sHaMeHwe oTHOiueHWfl 
MaKCiiMajibHo wweHHO B cneKTparibHOM 
AVianaaoHe 350 500 hm. raKkiM oCpasoM, 
cneKFpajibHafl cejieKUMfl cseToeoro ManyMennfl 
npoflVKTOB oOpaeoTKM Aaer BosMowHOcib 
noBuciiTb AQCTOBepHOCTb onpeAiBJieHMW Tuna 
o6pa6aTbiaaeMOM TicaHM. 

ripM BoaAeCicTBMM Ha tiohm 3y6a 
MMnyjibCHoro nasepHoro wanyMeHUfl. aneprnfl 
KOToporo npeBbiiuaeT Heo6xoAMMoe atw mx 
paspyuieHMR sHaMenne. HaCnioAaeTCR 
BpeMeHHan 3aAPP>KKa ubwj^ naManoM 
B03Aet^cTBMq jiasepnoro MMnynbca m 
noflaneHwew Mwnynbca CBeroBoro ManyMGHUR 
npoAyxTOB o6pa6oTKVi. CBMAerenbCTByjou^ero o 
HdMane paapyiueHiin ricaHM. BenMMMna aroiii 
aaAepJKKM onpeAeJiflSTCfl AByiwi t^Kiapau\A\ 
MHTeHCMBHOCTblO JiasepHOTO MafiyMeHvw Ha 
noBepxHOCTM o6pa6aTbiBaeMon ricaHti n 
BenMMMHoM nopora ee pa3pyuieHMfl (T.e. TwnoM 
o6pa6aTbiBaeMo() iicaHH). Ha ^hp. 2 
npeAPraaneHbi noncHntoiAna BpeMenHbie 
AHarpaMiMbi MHTeHCMBHOcrii naaepnoro 
MMnynbca (a). nnoiHocTM aHepmii nasepHoro 
MsnyMeHMfi, naAaiomero na odpaCaTbiBaeMyio 

nOBepXHOCTb (6), HHTeHCMBHOCTM MMny/lbCOB 

caeTOBoro nanyMeHun npoAyKTOB o6pa6oTKM. 
BoaHMKaiou^MX npii paspymeHMii AieHTMHa (b) h 
SManM (r). Ha ^w. 26 nyHKrupoiw noKaaaHW 
ypoBHM nnoTHOCTM oHepruM naaepnoro 
M3JTyMeHMn, oooTBeTCTsyiou^iie noporaM 
paapyujeHun 3ManM m ASHTMHa. Ha (^Mr. 2b. r 
BMAHO. MTO MMnyjibc CBeTOBoro nanyMOHMfl 
npooyKTOB o6pa6oTKM ASHTMHa MMeeT MCHbiuyio 
3aAep)Ki^ tfl oTHOckiTeribHO HaMana jiaaepnoro 
HMnyjibca. MeM Munyjibc cBeTosoro ManyMeHMfl 
npoAVKTOB o6pa6oTiai oiMam TaxkiM o6pa30M. 
M3MepeHMe BpeweHHux aaflepxeK MMnyjibcoB 
cBOTOBoro wanyMeHMW npoflyicTOB oGpa60Tiw 
oTHOCMiejibHO HaMana Jiasepnoro HMnynboa 
npeAOCTasnjieT B03Mo«HOCTb yTosHeHMJi Tiina 
o6pa6aTbiBaeMOH TKanki. 

riO CBeAeHMflM aBTOpOB OOBOKynHOCTb 

M3jio)KeHHbix B c^wpMyjie M306peTeHklfl 
npM3HaK0B ABTweTCfl HOBOi^, a caMO 
TexHMMecKoe peiueHwe yAoeneTBopneT 
KpnTepMio 'HSoSpeTarexibCiaiii ypoeeHb". 

3a5iBnneMb(j) cnoco6 no n. 1 (}>opMyjibi 
M3o6peTeHMfl MO>KeT 6biTb peanMSoaaH. 
HanpMMep, c noMou^bio ycipoiicTBa. cxeMS 
KOToporo npeAGiaBJieHa na (Jsmt. 3. Ha MepTe>Ke 
noieaaaHfai nocneAQBaTenbHO pacnonoxceHHbie 
BAonb onTMMecKoR ocw naaep 1, cpeACTBO 
AOcraBKM M 4>OKycuipoBKM nasepHoro uianyMeHMSi 
2, BXOA KOToporo onTMMecKM conpflKeH c 
BbixoAOM Tia3epa. BicnioMatouiee onTMMecxoe 
BOHOKHO 3 M (|x>KycMpyioinyio CMCTOwy 4. a 
laiOKe (})OTonpMeMHi4K 5, bxoa KOioporo 
OHTViMecKM conp$i>KeH c c|>OKanbHOi;i nnocxocTbio 
<t)OKycHpyioi4e() CMcreMbi. ycraHoaneHHbtA 
TawiM o6pa30M. mto HanpaaneHwe ero 

MaKCHMaJ]bHOi) MyBCTBMTenbHOCTM cocTaanHBT c 

HanpaBTieHMeM onruiMectcofl ocm na BbixoAe 
c)x)KycHpyiou^eA cucTeMbi 
yroji a yAoaneTBopniou^Mi^ ycnoBMio: 
a > ar<^g(D/2f), rAe D- ceeTOBott AwaiweTp 
BbixoAHoro OKHa ctxjKycMpyioineR cMcreMbi, a f 
ee cjsoKycHoe paccTonHMe, ti3MepiiTenb 
aMnflMTyAbi o/ieKTpMMecKkix wMnyjibCOB 6, bxoa 
KOToporo DiieicrpuMecKn oonpwKeH c BbixoAOM 
ctwTonpMeMHMKa. a bwxoa aneKipuMecKW 
oonpflwen go bxoaom ycTpoPiCTBa nHAHKauMn 7. 
3anBnfleMbtC4 cnoco6 no n. 2 (|)opnAynbi 
M3o6peTeHMfl MO>KeT 6biTb peannaoBaH. 
Hanpmviep, c noMou^bio ycrpofiCTBa. cxeMa 
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KOToporo npeflCTaaneHa Ha <p^T. 4. Ha MeprejKe 
noKasaHbi Jiaaep 1, cpeAcreo AOCiaBKM 
naaepHoro Ma/iyHGHUfl ot Jiaaepa k 3y6y 2, Bxofl 
KOToporo onrn'^ecKM conpfl)KeH c BbtxoAOM 
nasepa. eicnioHajoiAee oninMecKoe aonoKHa 3 m 
cf)OKyotpyiou^yK) CMCTewy 4. cfJOTonpMeMHMK 5. 
ycTaHoaneHHbiM tskum o6pa30M, mto 
Hanpae/ieHne ero waKCMMaJibHoR 

MyBCTBMTenbHocTM cocTaBHHeT c HanpaBneHMew 
oniMviecKOM ocM Ha BbixoAe (t»KycMpyK)i4eti 
CMcreMbi yron a yAoaneTBopAHDiUMi^ 
ycnoBMw: a > arctg(D/2f). rAe D cBeroBoi^ 
AnaMBTp BbixoAHoro OKHa cpOKycMpyK)ii|eJ^ 
CMcreMbi, a f ee ct)OKycHoe paocTOHHue, a bxoa 
onTHHecKM conpflKeH c cJjoKanbHoC^ n/iocKOCTbto 
4)OKycMpyiou^efl cucreMbi Mepea cneirrpanbHbix 
cjwnbTp 8 c nonocofl nponycKannji 350 500 hm. 
M3MepMTejib aMn/iMTYAbi sjietcrpuMecKHX 
WMny/ibcoB 6, BbixoA KOToporo GneicrpuMecKM 
conpfl;KeH c BbocoAOM c|x>ronpMeMHMKa. a bwxoa 
GneKTpuMecKH conpa>KeH oo bxoaom ycTpoflcraa 
MHA^Kai^HM 7. 3anBJifleMb»Ci cnocxj© no n.3 
c}x)pMynu M3o6peTeHMfl mojkgt 6biTb 
peantiaoBaH. Hanpuwep. c noMoiAbio 
ycTpoC^cTBa. cxcMa KOToporo npeAcraaneHa Ha 
4)Mr. 5. Ha Msprexe noKaaaHW naaep 1, 
cpeppTBo flociaBKM naaepHoro nanyMeHM« ot 
naaepa k 3y6y 2. bxoa KOTOporo onrnMecKM 
conpflKen c bwxqaom naaepa, BwiioMajOLi^ee 
oniMMeoKoe BonoKHo 3 m cf»icycMpyioinyio 
CMcreMy 4. ct)OTonpiieMHHK 5, ycTaHoaneHHbiM 
TaKMM oOpasoM, MTo HanpaaneHiie ero 
MaKCMManbHoCi HyBCTBurenbHOCTH cocTaanaeT c 
HanpaBneHneM onrnHecKOM ocm na BbixoAP 
ctxDKycMpyioiAeM cucTewbi yron a 
yAoaneTBop«iounMCi ycnoBnio: a > arctg(D/2f), 
rAe D cBexoBow Anawerp BbixoflHoro OKHa 
cjKJKycMpyioiAeM cvicTeMbi. a f ee <}K3icycHoe 
paccTOflHMe. MSMepnTenb awnjiMTyAbi 
oneicrpMMecKMX wMnynbcoB 6, bxoa Koroporo 
aneKTpMMecKvi conpfl)KeH c sbixoAOM 
ctx)TonpMeMHMKa, a bwxoa aneiCTpMMecxM 
conpfl)KeH CO bxoaom ycrpoftcrea wHAMKaqnM 7. 
a TaxjKe 6riOK nsMepeHun BpeMSHHbix 
MHTepBariOB 9 m ct)OToperMCTpaTop 10. npuMSM 
bxoa cfiOTOperMCTpaTOpa oniMMeciCM conp«?KeH c 
BbixoAOM nasepa. a buxoa o/TeicrpuMecKM 
conp5^)KeH CO oahum m3 bxoaob 6jioica 

MSMepeHMfl BpeMBHHblX MHTepBanOB. BTOpOf^ 

BXOA xoToporo sneKTpMMecKVi conpsMceH c 

BblXOAOM CjX^TOnpneMHHKa, a BblXOA 

oneicrpuMecKM conpfl>KeH co bxoaom ycrpoi^cTBa 

ripuwep KOHKpeTHot^ peanM3a4MM 
3ajiBn5?eMoro cnoco6a coctomt b cneflyioi^eM: 

riepeA HaManoM o6pa6oTKM TsepAbix TKaneft 
3y6a MsnyMeHMeM npoBOAflT KanwSpoBJcy 
MSMepurenbHoro tpaiaa ycrpoiHcTBa. Ann ororo 
ycTaHaBTiMBaioT yposeHb oHepmn 
M3MepHrenbHoro nasepa 1, npeabiujaioiqbif^ 
SHaneHMe. coorsercTByioinee nopory 
paspymeHWfl sMann. flocne aroro MsnyMeHMe. 
rsHepMpyewoe nMnynbCHbiw nasepoM. Mepe3 
cpeACTBo AocraBKM 2, BKnioMaiomee onrMMecKoe 
BonoKHO 3 M c|)OKycMpyioi4yio cucTeiviy 4, 
HanpaBU«K)T na oCpaCaTbiBaeMyKD noBepxHocrb 
Kanki6poBOMMoro o6pa3L^a A^HTViHa. 

OAHOBpeMBHHO C OTMM Cj)OTOperMCTpaTOpOM 10 

perncTpMpyior naaepHbiM nMnyribc b ^hokb 
M3MepeHMR BpeMeHHbix MHrepBaxioB 9 

Ct>klKCkipyK)T MOMeKT BpeMOHtl, 

cooTBercTByioLi^MCi ero HaMany. flpn 
pa3pyiueHMM AeHTMna BOSHUKaer Mwny/ibC 
CBBTOBoro nsnyMSHvin npctnyKTOB ero o6pa6oTKM. 
3tot CBeroBOM HMny/ibC pemcTpMpyiOT 
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(|)OTonpMeMHMKOM 5, onrn^ecKM conpnxeHHbiM c 
oO/iyHaeMOf^ 30hom. H3MepnTeneM aMnjiMTyAw 
. aneKTpMHecKnx Mwny/ibcoB 6 c})HKCMpyK3T 

MOMBHT BpeMGHM, COOTBGTCTBy»OlUMCl HaMa/iy 

MMnyjibca cBeroBoro nanyMeHnw npoAyicroB 
oCpaOoTKM AewTMHa. n nswepfliOT nuKOByio 
idHTeHCMBHOCTb 3Toro MMHynbca. B 6noKe 
M3MepeHMfl BpeweHHbix HHTepBanoB 
onpeAe^JiioT saAepJKicy Havana iiMnyjibca 
CBeroBoro wsjiyMeHUfl npoAyKroB o6pa6oTKM 
AeHTMHa ofHOCWTenbHO Hana/ia Jia3epHoro 
MMnynbca. B cnoKipajibHOM cpiuibTpe 8 
npoMSBOAflT cneKTpajibHoe npeoSpasoaaHwe 
cBeTOBoro nsnyMeHUfl npoAyicroB o6pa6oTKVi 
AQHTuna M MswepyiicT nuKOByio HHTeHcuBHOcrb 
MMnynbca CBeroBoro ManyMSHun npoAyKtoa 
o6pa5orKvi ASHTMHa b cneiapanbHOM Ai^anaaone 
oT 350 AO 500 HM. 3HaMeHi/i« hmkobom 
MHreHCMBHOCTM MMnyjibca CBeioBoro wanyMeHMJi 
npoAyKTOB o6pa6oTKM AeHTMHa, saAepJKKM 3Toro 
Mwnyjibca OTHocMTenbHo naMana nasepnoro 
MMnyjibca m nHKOBoii MHreHCMBHOCTH MMnynbca 
CBBTOBoro M3nyMeHH5? npoAyKTOB o6pa6oTi<M 
AeHTHHa B yKasaHHOM cneiapanbHOM AnanaaoHe 

CpUKCHpyiOT B yCTpOf^CTBe MHAHKai^MM 7 B 

KaMecTBe aranoHMbix Ann A^MTWHa. riocne 3Toro 
MsnyHeHne, renepupyeMoe nwnynbCHbiM 
jiasepOM, Mepe3 cpeACTBO AOCTaBKH 
HanpasnatoT na oepaOaTbiBaeMyio noBepxHOCib 
icanM6poBOHHoro oSpasLia sMann. 

OAHOBpeweHHo c otmm pe^^1CTp^tpyK)T naaephbiM 
MMnynbc m (t^nKcupyioT momght BpeMeHM. 
cooTBeTCTByfOiAnC^ ero Hanany. npn 
paspyoieHMH awajiM B03HMKaeT nMnynbc 
cBeTOBoro MsnyHeHUH npoAyKTOB ee o6pa6oTKM. 
3tot cBeroBO^^ nMnynbc perncTpMpyiCT 

CfxaTOnpHeMHHKOM. <t)MKCHpy»OT MOMGHT 

BpeMGHM, cxxjTBercTByiouuMft HaMany HMnynbca 
cseTOBoro wanyMewnfl npoAyKTOB o6pa6oTKM 

GManM. M MSMGpfllOT HHKOByiO MHTGHCMBHOCTb 

GToro HMnyjibca. OnpeAensiOT 3aAep)KKy HaMana 
MMnynbca cBGTOBoro ManyneHUfl npoAyicroB 
o6pa6oTKM sManw oTHOCwrenbHO naMana 
naaepHoro nMnynbca. nponsBOAJiT 
cneKTpanbHoe npeo6pa30BaHkie cBeTOBoro 
nanyMeHMH npOAyicroB o6pa6oTKM 3Mann M 
ii3MepflW)T nuKOByK) MHTeHCMBHOCTb MMnynbca 
cseTOBoro nsnyMennfl npOAyKTOB o6pa6oTKM 
Gwanw 8 cneiapanbHOM A»^ana30He or 350 f\o 

500 HM. SHaHGHl^Jl niiKOBO^ MHTGHCMBHOCTM 

MMnynbca cBoroBoro ManyHGHM^i npoAVKTOB 
o6pa6oTKM 3ManM, saAepjwcM sToro MMnynbca 
OTHOCMTenbHo Havana nasepnoro nMoynbca m 
nwKOBot^ MHTeHCMBHocTw MMHynbca cBeroBoro 
MsnyneHUfl npOAyKTOB o6pa6oTKVi 3Mann b 
yKasaHHOM cneiapanbHOM At^anadone 

4)HKCMpyK)T B yCTpOftCTBG MHflWKai\MM 7 B 

KaMGCTBG STanoHHbix Anfl OManw. 

riocne Toro. KaK nonyHGHW oTanoHHbie 

SHaneHMR OMKOBblX MHTGHCMBHOCTei^ MMnynbCOB 

CBeroBoro MsnyMGHUfl npOAyKToa o6pa6orKM 
GManvf M AeHTMHa, rmkobux MHTeHCMBHocrei^ 
MMnynbCOB CBeroBoro MsnyMGHMn npoAyKTOB 
o6pa6oTKM OManM m fleHTWHa a cneKxpanbHOM 
AnanasoHe 350 500 mm m saAepjKOK MMnynbcOB 
cseroBoro ManyMCHMH npoAytcroB o6pa6oTKM 
dManM M AeHTMHa oTHOCMienbHO naMana 
nasepHoro MMnynbca. MMnynbCHoe nasepnoe 
MonyMGHMe HanpaBnnioT Ha o6pa6aTbtBaeMyio 
noBGpxHOCTb TBepAOii) TKaHM 3y6a. 
PemcTpMpyjoT MMnynbc cBeroBoro M'anyMeHMH 
npoAyxTOB o6pa6oTicM iBepAoft TicaHM 3y6a 
nasepHbiM Majiy^eHMeM. MdMepnioT nMKOByio 

MHTeHCMBHOCTb AaHHOTO MMHynbCa M 

cpaBHMBaior ee c sTanoNHbiMM SHaneHMnMM 
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nUKOBblX MHTeHCMBHCXJTeH ATia OManUi v\ 

flBHTMHa. B roM cnvHae, ecnw nawepeHHEw 
nuKOBafl MHTeHCMBHOCTb MMnyjibca cBeioBoro 
iianyMeHMsi npo/^icroB tkshm I y/v>BneTBOp;ieT 
ycnoBMio: I>(l3+lfly2. we b. Ifl aranoHHwe 

awaMeHMR nviKOBO^t MHreHCMBHOCTM MlunyJIbCOB 

cBOTOBoro M3nyMeHiin npOAyKToa o6pa6orKM, 
B03HMKaioL4i4X npM JiasopHOM paapyiij&HMii 

OMaSVA M ASHTMHa. OOOTBeTCTBeHHO. TO 

o6pa6aTbiBaeMyio TBep/iyio TKaHb 3y6a 
onpeAeJinioT KaK aMajib, b npoTMBHOM cjiynae 

Ann noBbiujeHMfi APCToaepHocTii 
onpeAsneHMfi TMna o6pa6aTbiBaeMo£^ TKaHti 
mtAepsim nviKoaoe (MaKcuManbHoe) 3HaMeHiie 
MHTGHCMBHcxsTH MMnynbca cseroBoro HanyMCHMfl 
npQAyKTOB o6pa6oTia4 b cneiapanbHOM 
AManaaoHe ot 350 ao 500 hm. CpaBHHBaiOT ee c 
aranoHHUMM 3HaHeHM5iMii nuKOBbix 
MHTeHCMBHOcref) MMnynbCoa ceeTOBoro 
ManyMeHMfl npo/^icroB o6pa6oTKt4 aManii m 
ABHTMHa B yKaaaHHOM cneiapajibHOM 
A^anaaoHe. B 3tom cnyMae, ecnM MSMepeHHan 
nuKOBan liHTeHCMBHOCTb MMnyjibca CBeroBoro 
MsnyMeHHsi nppAyKroa o6pa6oTicM TKaHM b 
cneiapanbHOM AManaaoHe ot 350 AO 500 hm 



yAoaneTBOpneT 



/2 



ycnoBMK): 
we l|, la 



3 Aj 

3TanoHHbie aHaMeHUJi nuKOBot^ 

MHTeHCMBHOCTM MMnynbCOB CSeTOBOTO 

HanyHeHHR npoAyicroB o6pa6oTiai, B03HkiKaioLL^i/ix 
npw JiaaepHOM paapyiueHMn SMann n AeHtnHa, 
cooTBeiCTBeHHO, TO o6pa6aTbiBaeMyK) reepAyio 
TKaHb sySa onpeAejiflioT KaK AewTMH, b 
npoTMBHOM cnynae KaK OMa/ib. 

An;i yTOMHeHun TMna o6pa6aTbiQaeMo£4 
TKaHM 3y6a c noMoinbK) c})OToperMCTpaTopa 
pePpiCTpMpytOT naaepHbift nivinynbc m c|)MKCMpyioT 
MOweHT ero Hana/ia. M3Mep«K)T aaAepjwcy Me^y 
HaManoM jiaaepHoro HMnynbca m HananoM 
MMnyjibca ceeTOBoro ManyneHun npOAyKToe 
o6pa6oTKM TKaHM. CpaBHM Barer ee Benn^nHy c 

3TaJ10HHUMM 3HaMeHMflMM SBAQp^KeiC AHfl QR/iaHM 

M AeHTMHa. B 3tom cnyMae, ecnw M3MepeHHaH 
3aAep)KKa MMnynbca ceeToaoro nanyMenvi^ 

npOAyKTOB OSpaGOTKM TKaHM OTHOCMTejlbHO 

iia3epHoro Mwnynbca x yAOBnoTBop^ieT 
ycnoBMio: t > (x^+ ^A^ x^, sTanoHHwe 

sHaseHMR 3aAep?KeK aKycTMMecxvix MMnyxibooe, 
B03HMKaiou;bix npM naaepHOM paapyujeHUM 

SMariM M ASHTMHa, COOTBeTCTBeHHO, TO 

o6pa6aTbiBaeMyio TaepAyio TKaHb 3y6a 
onpeAe/inioT Kax sMaxib, b hpotmbhom cxiynae 

KSK ASHTMH. 

BesonacHocTb npot^eAypbi o6pa6oTKM 
TsepAbix TKaHeJ^ sySa JiaaepHbiw wanyMeHneM 
oCecne'^HBaeTCfl B03MO>KH0CTb ynpaaneHUfl 
3HeprMet^ reHepauMvi Jiaaepa b cooTBercTBHM c 
MH450pMauiieii o TMne o6pa6aTbiBaeMaM TKaHM. 

flnfl nonyMeHUR MHcjxjpMamdw o rune 
o6pa6aTb!BaeMoR iKaMn Meo6xoAMMo 
pemcTpMpoBaTb ceeTOBoe Majiy^eHiie 
npoAyKToa o6pa6aTKM, BOSHMKaiou^we npn 
paapymeHMM TKanwi naaepHbiM nMnynbcoM. 
OAHaKO. npd B03AeC^CTBiiki Ha o6pa6aTUBaeMyio 
TKaHb naaepHWM nanyMeHMeM npoAyKTW 
o6pa6orrKM TKann BaaMMOAfiMCTBywT c naaepHbiM 
nanyHBHueM He TonbKO b aone o6pa6oTKM (b 
c})OKanbHofl nnocKOCTM cjxjKycupyioinef* 
CMcreMbi), HO n B He ee B rex o6nacT9x, rfle 
nasepHbii^ nyMOK nepeceKaercfl c 3p03MOHHbiM 
ct)aKenoM. B peay/ibTaTe TaKoro 
BsamvioAe^CTBkin HHTencMBHocTb \a cneiap 
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CBeTOBoro nariyMeHkin npoflyKTOB o6pa6oTKM 

TKaHH liSMeHRKDTCfl HeKOHTponMpyOMblM 

o6pa30M. ABTopawM noKasaHO, mto Ann 
perMCTpauMH CBeroBoro nanyHeHUfl npoAyxTOB 
o6pa6oTKM TKaHH. Hecyiuero MHct^opMauHK) o6 ee 
Tune (3Manb, aohtmh), hcoOxoammo He TonbKo 
o6ecneHMTb onTusecKoe conpfDKeHVia 
4)OTonpMeMHMKa c 30Hoj^ oCnyMeHiifl TicaHM 
(4)0KanbHa« nnocKocrb c)x3KycMpyK)inevi 
cMcreMbi), HO M He AonycTHTb nonaAaHWR na 
4x)TonpMeMHHK CBeroBoro MsnyMennfl Toft msctm 
9po3MOHHoro cJ)aKejia, KOTopan 
BsaMMOfleflcTByeT c jiaaepHUM nymcoM, 
nocJieAHee ycnoBue mojkho sbino/iHHTb b tom 
cnyMae. ecnw HanpaaneHMe waiccMManbHov^ 

HyBCTBMTeJlbHOCTM C|)OTOnpMeMHMKa OOCTaBJMieT 

c HanpaaneHMeM onTimecKo£) ocm na BbocQA^ 
ctx3Kyct4pyioii(eH CkicTeMbi 
yron a yAoajieTBopnioL^iii^ ycnosHio 
a > arctg{D/20. rAe D cBeTOBOt% ambmctp 
BbixoAHoro OKHa ctx3KycHpyiou4ei4 cucreMbi. a f 
ee 4>OKycHoe paccronHMe. flpM 3tom Ha 
()x)TonpMeMHMK He RonaAaeT CBeroBoe 
MSJiyMeHkie npQAyicTOB o6pa6oTxyi Txanii. 

KOTOpoe BOSHMKaeT BHyTpH 3pO3M0HHOr0 4)3X6X13 

npM BsaMMOAevfcTBMu c naaepHbiM MaJiyneHHeM. 

TaKMM o6pa30M. npexinaraeMan b 
HacTonmeM i^3o6peTeHMM KOHcrpyicuMn 
ycTpoi^cTBa. coAapKau^ero 4x>TonpMeMHMK. 
ycraHOBTieHHbii^ TaxnM o6pa30M, hto 
HanpaBjieHMe ero MaxcMManbHofl 

HyBCTBt^TejibHOCTM oocTaBnHeT c HanpaBJieHdeM 
onTkiMecKOf^ oci/i Ha auxoAe cfx^Kycvtpyiou^ei^ 
oncTSMbi yron a yAOBnerBopnioiMMC) ycnoBiiK): 
HanpaoneHkie ero MaKCMManbHoi^ 

MyBCTBMTenbHocTM cociaBJiner c HanpaBneHneM 
onTHMecKOM ocn Ha BbixoAe cfDOKycupyioineM 
cucrewbi yron a yAOBneTBopnioiuMfl 
ycnoBMio a > arctg(D/2f). ta© D ceeTOBott 
AwaweTp BbixQAHoro OKHa 4)OKyci/ipyK)iAett 
cucrewbi, a f ee c|x)KycHoe paccro^Hne, 
flBnnercfl Heo6xoAHMbiM ycnoBMew AOCTMxeHnw 
peLuaeMOb) 3aAaMt4. AiiarpaMMa 

HanpaBneHHocTM ctx^ronpnewHUKa na ^wr. 3 5 
ycnoBHo noKasana ujtpwxobkom. 

no n. 4 c|)opMynbi MsoSpereHMfl ycrpoficTBO 
coAep>KMT (cm. cf)Mr. 3) MMnyjibCHbiPi nasep 1, 
BbixoA KOToporo onTMMecKH conpnxeH co 
cpeACTBOM flocraBKM HanyMeHHW ot naaepa k 
3y6y 2. coAep)KaiJ4MM nooneAoaaTenbHo 
pacnono>KeHHbie orpeaoK onrnMecKoro BonoKna 
3 M cpOKycupyioinyfo cucreMy 4. <J>oTonpMeMHMK 
6 ycraHOsneH TaKnw 06pa3OM, mto HanpasneHM© 
ero waKCHManbHoPi MyBCTBurenbHocru 
cocraB/ifleT c HanpaBneHMeM onTMHecKoCi ocm na 
BbixoA© cpoKycMpyjoineC^ oucTeMU yron, 
yAOBneTBopnK>iAnC^ aaflanneMOMy 
cooTHomeHMio. a BbrxQA (}x>TonpMeMHMica. sepes 
HMKOBbtM AereKTop 6 3neKrpiiMecKM conpfwceH c 

yCrpOMCTBOM MHAHKai^MM 7. 

do n. 5 c})opMynbi M3o6pereHMn ycrpoMCTBO 
AonoHHUTenbHO coAepxcvtT (cm. cfjur. 4) 
cneKrpanbHbii^ ct)MnbTp 8 c nonocof^ 
nponycKannfl 350 500 hm, ycTaHoaneHHbiii 
raKMM o6pa30M, hto ero bxoa onrMMecKn 
conpn>KeH c ct)OKanbHOM nnocKocrbio 
c|)0KycMpyK)ii^e« cucreMbi 4. a bwxoa onrM^ecKM 
conpq)KeH CO bxoaom c|>aTonpMeMHMKa 5. 

no n. 6 <4)opMynbi M3o6peTeHMn ycrpowcTBO 
.AononHMTejibHo coAepPKnr (cm. 4)Mr. 5 ) 6noK 
M3MepeMMfl BpeweHHbix nHTepsanoB 9 m 
ct)0T0perncTpaT0p 10, npn^ew bxoa 
0OTOperncTpaTopa onrnMecKn conpfwcen c 
BbfxoAOM naaepa 1. a bwxoa oneHTpMsecKM 
conpR>KeH CO oahhm m3 bxoaob 6noKa 
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ii3MepeHiin BpeMeHHbix MHrepeanoB, BTopoi^ 
Bxofl KOToporo aneKTpwHecKM conpjwceH c 
BbiXQAOM (t>OTonpMeMHMKa 5, a BbixoA 
aneicrpMHecKM conpflKen oo bxoaom ycTpoftcTsa 

npMMep KOHKpeTHoP^ peaniisanMM 
sanBiineMono ycrpoMCTBa coctomt b 
cneAyioii^eM: 

B KSMecTBe ncroHHUKa MsnyMeHnw BwCpaH 
MMny/ibCHuC) naaep 1 Ha HCmCr.Er. CpoflpiBO 
flpcraBKW MsnyMeHMfl or naaepa k 3y6y 2 
BbinonHeHO B BKAB onTHMecKM conpnx(eHHbix 
orpeaica cafK|)MpoBoro BonoKHa 3 m 
4)OKyGMpyioiMej^ cMcreMbi 4 oo cBeroBbiM 
AHaMerpoM BbixoaHoro OKHa 2 mm m ({)oxycHbiM 
paocTOflHMeM 25 mm, npiineM onrMMBCtcMif bxoa 
cpe/vsTBa flocraBKM nanyMeHUJi omwecKM 
conp5»KeH c BbixoAOM naaepa. Ha paccronHMM 
45 MM OT aaAHero ct^c^ ((xMcyctipyiou^ea 
CMcreMbi pacnoncuKeH (|)OTonpiieMHiiK 5 uapni 
OA24K. ycTaHoaneHHbii^ raioiM oepaaoM. mto 
Hanpae/ieHMe ero MaKCMManbHO^^ 
MyBCTBMTenbHOCTM cocTaanaer c HanpaaneHMeM 
onrimeoKOfit ecu Ha BbixoAe (tx)Kyc»ipyiou4ej1 
CMcreMbi yroji 28**. BbixoA cJwronpkieMHMKa 
oneicrpMHecKM oonpn^KeH Mepes MSMopiiTejib 
awrmMTyAbi a/ietapMHecKnx nMnynbcoB 
(ocuMnjTorpact) L49-8) 6 c MHAHKaiopoM 7, e 
KaHecTBe KOToporo Bbi6paH i^McppoBof) 
BonbTMerp B4-17. 

flononHMTenbHO ycrpoiteTBO coapp^kmt 
cneicrpajibHbiH c})MnbTp c nonoooH nponycKaHun 
350 500 HM, BbincuHeHHbiE^ b BVifi^ 
iiJiocKonapannenbHoi) ruiacruiHbi m 
ycTaHoaneHHbii^ tskmm oOpaaoM, mto ero BbixoA 
oniMMecKM conpjiMceH c cfJOKanbHof? ruiocKOCTbio 
ct)OKyciipyioiMeji cucTeMbi 4, a BbixoA (xiimeom 

COnpJDKeH C (t>OTOnpHeMHMKOM 5. 

TaiOK© ycrpoMCTBo AononHMiejibHO 
C0Aep>icMT ctxDtoperncrpaTop 10 na 6a3e 
4)OTOAMOAa <i>P?^. ommecKM oonpfl>KBHHbiji c 
BbDCQAOM iiaaepa 1 v\ oneKipmecm 
conpflxeHHbiCI c pahmm via bxoaob vaMe^mem 
BpeMeHHboc MHTepBanoB 9 Ha Oaae ufA(ppoBO\^ 
oci^i4nriorpact)a C9-16. BropoS) bxoa 
M3MepMTejin BpeMeHHbix dHTepBanoB 
sjieiopkmeciai conpnjKeH c BbixoAOM 
4)OTonpMeMHiiKa 5, Ha BbocoAe HSMepMienfl 
BpeMeHHbix MHTepsanoB aaA^P^a Me}i^ 
HdManoM naaepHoro MMny/ibca. 

perwcTpupyeMoro c})OToperMCTpaTopoM, m 
HaMa/iOM MMnynbca CBeroBoro wanyMeHiiw 
npoAYKTOB JiaaepHOM oCpaCoTKH TBepAoC^ iKaHH 
ayOa. pemcrpMpyeMoro c|)OTonpMeMHMKOM, 
npeoCpaayeTCfl b 3/ieKTpnHecicM(^ cMman, 
aMruiMTyAa KOToporo nponopi^MOHajibHa 
Benmme BpeueHHOji aaAepKm. BbixoA 
M3MepMTens) BpeMeHHbix viHTepsanoB 
anexrpHHecKU conpsroceH c MHAHKaropoM 7. 

TaKMM o6pa30M, na ocHosaHUin 
Bbiujekia/ioKeHHoro 3a5iBnfleMaH coBOi^nHOCTb 



npHanaKOB b cnoco6e m ycrpoi^cTBe noaBonjieT 

peUJVITb 3£V^Hy, a lIMeHHO CHHSMTb OnaCHOCTb 

HaHeceHMR TpasMbi nauweHTy npw naaepnoi^ 
06pa6orKe TBepAboc TKanei^ 3y6a npn neMeHMM 
Kapvieca m nporeaiipoBaHMM. 

^ <l>opMyna ii3o6peTeHii$i: 

1. Cnaco6 o6pa6oTiCM TBepwbix TKaHeiS 3y6a 
nasepHbiM najiyMeHMeM, BKmoMatou^Mif 
BoafleRcrBMe Ha tiohm aySa naaepHbiM 
MMnyjibcoM, oTriMMaiou^ttofl reM, mto 

70 perncTpMpyioT wHTeHCMBHOCTb MMnynbca 
cBeroBoro H3nyMeHM« npoAyiaoB oGpaCoTKM 
TKaHM. no nMKOBOMy 3HaHeHW0 Koxoporo 
onpeAennioT thh o6pa6aTbiBaeMof) TieaHM. 

2. Cnoco6 no n.1. ornMMaioujiwftcji tcm, Hro 
MHTeHCMBHocTb cBeTOBOTO ManyMeHMW 
perncTpi/ipyioT a cneiapajibHOM A^ianaaoHe 350 

500 HM. 

3. Cnoco6 no n.1. ornvwaioiMMiicn tcm, mto 

OAHOBpeMBHHO C peTMCTpaUMej) HHreHCMBHOCTM 

HMnyjibca CBeroBoro nanyMeHMft nsMepnioT 
BpeMeHHyio aaAep^KKy Me}K^y naaepHbiMM 
^ CBeroBbiMM MMnynbcaMH. no Ben^kine KoropoPt 
yroHNJiioT Tun o6pa6aTbiBaeMOw TKaHM. 

4. yCTpoflCTBO AHH o6pa60TKM TBCpAblX 

TKBHeH 3y&B jiasepHbiM M3nyMeHM0M, oocTonu^ee 
113 nocnQAPBarenbHO pacnonoHOBHHbix Bppnt> 

2g onTMMecKO« COM MMnyjibCHono naaepa. a raioKe 
cpeACTBa AOcrasKH vi ct)OKyc»ipoBKM /ladepHoro 
HsnyMeHMfl. oTiiiiMaiou^eecfl tbm. mto oho 
coAep^KMT <t>oTonpvieMHiiK, BXQA KOToporo 
onTMMecKM conp5i}KeH c (tx^KaxibHoR nnocKOCTbio 
cjXDKycMpyiou^ej) CMCTeMbi. m MSMepiiTenb 

30 aMRiiMTyAbi anexrpMMecKMX MMnyiibcoB, bxqa 
KOToporo axieicrpMHeciCM oonpnKeH c BbiXQAOM 
(^TonpMeMHMKa. a BbocoA aneiapMHecKii 
conpsixceH c bxoaqm ycrpoi^CTBa mhahkbl^vi, 
npvmeM ct)OTonpvieMHMK ycraHOBneH TaK, mto 
HanpaBneHMS ero MaKCHManbHOi^ 

^ MyBCTBMTenbHOCTM cocTaanjieT c HanpaaneHMeM 
onTMMecKDi) ocM HB BbocQRe ctx)KycMpyioi^e(% 
cMCTeMbi yron a, yAoaneTBopniomMi^ 
ycnoBMio a > arctg(D/2f), rflp D caeTOBoft 
AMaMeTp BbOCQAHoro OKHa c|)OKyoMpyioi4ef) 

^ OMcreMbi; f ee 4>oKycHoe paocro^iHHe. 

5. ycTpoi^cTBo no n.4. oTnuMaioineecH TeM, 
MTO axoA c)x)TonpMeMHMKa onTMMecKM conpjwceH 
c c})oicanbHofi nnocKocTbio cj30KycMpyioiMei% 
CMCTeMbi Mepea cneinpanbHbiC) (t)MnbTp c 
nojiocoM nponycttaHMn 350 500 hm. 

45 6. YcTpoRcTBO no n. 4, OTnwMaiomeecfl tcm. 
MTO ycTpoacTBO ApnonHMTenbHO coAepwcwT 
c|>OToperyicTpaTop n 6noK MSMepoHMn 
BpeMeHHboc MHTepaanoB, npMMeM bxqa 
cpoTopemcrpaTopa onrMMecKii conpwKeH c 
BbixoAOM nasepa. a buxoa anexTpHMecioi 

^ Gonp5i)iceH c QiAHMM M3 BxoAOB 6noKa M3MepeHMn 
BpeMeHHbix MHTepsanoB, aropoj^ bxqa KOToporo 
aneKipMMecKM conpsmceH c BbixoAOM 
4}OTonpMeMHMKa. a BbixQA atneKtpMMecKH 
conpn)KeH c bxoaom ycrpoOcTBa MHAMKaqMvi. 
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